Dipeptidyl peptidase-4 inhibitors (DPP-4i) are one of the mainstay drugs in the management of type 2 diabetes mellitus. It has been well-documented that these class of drugs cause allergic reactions. Bullous pemphigoid (BP) is a blistering skin condition commonly associated with many drugs. Here, we report a case of probable DPP-4i-induced BP in an elderly man, which resolved on discontinuation of the drug. Although this adverse drug reaction has been documented in Western world and Japanese ethnicity, this seems to be the first case report of such occurrence in Indian ethnicity.
Introduction
D ipeptidyl peptidase-4 inhibitors (DPP-4i) have been extensively used in the management of type 2 diabetes mellitus since the previous decade. DPP-4, which is a serine protease, is expressed extensively in the body as an ectoenzyme and as a circulating form. [1] Inhibition of DPP-4 results in increased bioavailability of glucagon like peptide-1 and glucose-dependent insulinotropic polypeptide, which in turn favorably regulates insulin and glucagon. DPP-4 enzyme levels have been negatively correlated with numerous autoimmune disorders, implying that it modulates the immunity. [2] Hence, it is not surprising that DPP-4i have been associated with numerous allergic side effects as severe as Steven-Johnson syndrome. Here, we report one of such rare side effect of the drug.
Case History
Mr. X, a 61-year-old gentleman, having type 2 diabetes for the past 14 years but poorly controlled, had first consulted us in March 2018 for poor glycemic control. He weighed 63 kg (body mass index being 23.2 kg/m 2 ) and was on glimepride (sulfonylurea) 4 mg/day (for the past 4 years), metformin (biguanide) 1500 mg/day (for the past 12 years), vildagliptin (DPP4-i) 100 mg/day (for the past 6 months), atorvastatin (HMG CoA inhibitor) 10 mg/day (for the past 10 years), and telmisartan (ARB) 40 mg/day (for the past 10 years). On evaluation, he was detected to have 1.3 g proteinuria with an estimated glomerular filtration rate of 56 mL/min, mild sensorimotor peripheral neuropathy, and mild nonproliferative diabetic retinopathy in both eyes. His HbA1c was 8.7% for which he was started on basal insulin. On follow up, his A1c fell to 7.4% and he was continuing the same regime without any complication.
In mid October 2018, he presented with spontaneously developing painless, pruritic bullae over extremities [ Figure 1 ], spreading to body and arms, with relative face sparing without mucosal involvement over a duration of 2 weeks. The bullae were tense and Nikolsky's sign was negative. Initially (when lesions were on extremities), diabetic bullae was considered, but as the lesions worsened over time (when lesions spread to
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whole body), other differentials were subsequently thought of. In consultation with the dermatologist, for differentiating various blistering skin disorders, skin biopsy was performed on November 1 st week and oral steroid (deflazacort 6 mg twice daily) was started. The biopsy revealed subepidermal bullae with numerous neutrophils and eosinophils along with dermal perivascular lymphocytic and eosinophilic infiltrates on the second week of November [ Figure 2 ]. Immunofluorescence staining of the smear showed moderate IgG and C3 deposits at dermoepidermal junction with absence of IgA and IgM deposits. Hence, probable diagnosis of bullous pemphigoid (BP) was made; vildagliptin alone was stopped (other drugs being continued) and oral steroid was continued for 2 more weeks. Although steroid was started after biopsy, only after stopping vildagliptin (1 week later after the biopsy report), he started showing marked healing of old lesions (with perifollicular pigmentation) and no new crops appeared. He required bolus insulin also for optimizing glycemia as he was on steroids. Steroids were tapered over a course of 1 month (deflazacort 6 mg for 2 weeks and 3 mg for 2 weeks). He was on low-dose alternate day steroid (deflazacort 3 mg) for another 1 month and then stopped by the end of January 2019. Five months after stopping steroid, he still has no recurrence of symptoms.
Discussion
BP is an autoimmune blistering skin condition, which has numerous causes. It is commonly seen in elderly individuals with comorbidities such as diabetes, heart failure, chronic kidney disease, and neurological illnesses. [3] Drugs such as furosemide, nonsteroidal anti-inflammatory drugs, penicillamine, and certain antibiotics are known to cause BP. [4] BP can be generalized, which is the most common manifestation or localized. Antibodies against two antigens -BP180 (BPAG2) and BP230 (BPAG1) -are commonly found in the sera of the patients. It is diagnosed by histopathology, immunofluorescence, and/or serological tests. [3] DPP-4i are associated with allergic side effects -rashes, urticaria, and exfoliation of skin. There are several hypotheses behind the etiological role of DPP-4i in BP. DPP-4i have been shown to promote eosinophil activation by exotoxin-mediated mechanism which is one of the important reasons behind BP. [5] It also reduces keratinocyte proliferation and collagen synthesis. [6] TGF beta-1 production through Th3 regulatory cells is increased by DPP-4i, which plays a pathophysiological role in inducing BP. [7] Based on Japanese adverse drug event report database, odds ratio (OR) for developing BP was 12.1 (95% confidence interval, 8.9-14.8) for vildagliptin. It was postulated that relatively nonspecific DPP-4 inhibition and larger volume of distribution were the reasons behind its higher OR when compared with other DPP-4i. [8] Retrospective case-control study reported OR of 10.7 (5.1-22.7) for vildagliptin with higher odds for men and patients with age <70 years. Mucosal involvement was common, and peripheral eosinophil counts were lower compared with controls. Withdrawal of drugs resolved the lesions in a majority of the patients. [9] Although metformin is also associated with reports of BP, the fact that the lesions resolved with withdrawal of vildagliptin alone substantiates vildagliptin as the probable cause. This is probably the first case report from India probably because DPP-4i are relatively expensive and are not frequently used when compared to insurance covered medical system in the west. Another interesting fact is the latency period of 1 year before developing the lesion. The time period between exposure of gliptin and development of BP was as variable as 8 days to 36 months. [10] This case highlights the importance of constant surveillance that needs to be taken while prescribing newly used drugs.
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